Applicant: 
For: 



Shi-Chang Wooh 

Flaw Detection System Using Acoustic Doppler Effect 



3 
4 



s 



yi 



*1 




1. A flaw detection system using acoustic Doppler effect for detecting 
in a me&um wherein there is relative motion between the medium and system 




comprising: 

;ducer means, spaced from the medium to be inspected, for 
introducing to arfdy sd^iffg ftpm the medium an acoustic signal that propagates in said 
medium at a predetiraiki^ and 

s, responsive to the sensed propagating acoustic signal, for 
detecting in the sensed acoustic signal the Doppler shifted frequency representative of a 
flaw in the medium. 

The flaw detection system using acoustic Doppler effect of claim 
1 in which said transducer means includes a separate transmitter and receiver. 



1 in which said transducer 



an ultrasonic signal. 



3. TH^ fk$v detection system using acoustic Doppler effect of claim 

\l is an ultrasonic transducer and said acoustic signal is 
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4, The flaw detection system using acoustic Doppler effect of claim 
1 in which said transducer transmits an acoustic signal for propagation in said medium. 
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5 in which said transdu 




The flaw detection system using acoustic Doppler effect of claim 
1 in which said h^ansducer transmits optical energy for inducing the acoustic signal in 
said medium. 



tion system using acoustic Doppler effect of claim 
es a laser for transmitting said optical energy. 



The flaw detection system using acoustic Doppler effect of ciaim 
1 in which said transducer includes an acoustic receiver. 




8. \ The flaw detection system using acoustic Doppler effect of claim 
1 in which said transducer includes an electromagnetic acoustic transmitter and receiver 
for inducing an acoustic^ignal into said medium and sensing the Doppler shifted acoustic 
signal. 




9. The flav\ detection system using acoustic Doppler effect of claim 
1 in which said means for detecting includes a spectrum analyzer for distinguishing the 
Doppler effect frequency. 

10. The flaw detection\system using acoustic Doppler effect of claim 
9 in which said means for detecting includes a thresholding circuit for identifying a 
preselected level as a flaw. 
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1 \ll. The flaw detection system using acoustic Doppler effect of claim 

2 1 in which sAid means for detecting includes a bandpass filter and a peak detector for 

3 distinguishing me Doppler effect frequency. 

1 12. \ The flaw detection system using acoustic Doppler effect of claim 

2 11 in which said mekns for detecting includes a thresholding circuit for identifying a 

3 preselected level as a flaw. 

13. The flaw detection system using acoustic Doppler effect of claim 

sj \ 

*J 1 in which said means for detecting includes an A/D converter and a digital filter for 

12 distinguishing the Doppler efftct f^ueficy, and a thresholding circuit for identifying a 

M preselected level as a flaw. \ 

\ 

^ 14. The flaw detection system using acoustic Doppler effect of claim 

|2 1 in which said medium is a railroaM rail. 

1 15. The flaw detection system using acoustic Doppler effect of claim 

2 1 in which said transducer means transmits to the surface of the medium and receives 

3 from the surface of the medium an acouadc signal and the flaws detected are surface 

4 flaws. \ 
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16. YThe flaw detection system using acoustic Doppler effect of claim 
1 in which said transduc^means induees an acoustic signal internally in the medium and 
the flaws detected are infernal flaws. 
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17. The 
1 in which said transduo 
the a coust ic signal propagating 






ection system using acoustic Doppler effect of claim 
es a laser vibrometer interferometer for sensing 
edium. 
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1 \ 18. A flaw detection system using acoustic Doppler effect for detecting 

2 surface flaws\in a medium wherein there is relative motion between the medium and 

3 system comprising 

4 \coustic transducer means, spaced from the medium to be 

5 inspected, for transmittingvan acoustic/signal to and receiving the reflected acoustic signal 

6 at a predetermined frequencjr^om^Ja^surface of the medium to be inspected; and 

7 means, resphnsive to the reflected acoustic signal, for distinguishing 

8 the Doppler shifted frequency in theVeflected acoustic signai from the predetermined 

9 frequency of the transmitted acoustic signal representative of a surface flaw in the 

lfp medium. \ 
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J9. A flaw detection system using acoustic Doppler effect for detecting 
flaws in a me&jum wherein there is relative motion between the medium and system 
comprising: 

means, spaced from the medium to be inspected, for 
inducing an acoustic^pal^e^ in the medium at a predetermined frequency and 

sensing the propagating afcou&c sigdal in the medium; and 

meansjresponsive to the sensed propagating acoustic signal, for 
distinguishing the Doppler shifted frequency representative of a flaw in the medium. 



detecting flaws of claim 1 



receiver and said transmitter 



acoustic signals. 




20. The flaw detection system using acoustic Doppler effect for 
detecting flaws of claim jl/hichysaid transducer means includes an electromagnetic 
acoustic transducer for indvci?lgWd sensing the acoustic signal. 



21. 



tion system using acoustic Doppler effect for 
ducer means includes a transmitter and a 
for locally heating the medium to generate 
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